Summary. It is argued that there are at least two alleles at the achondroplasia locus: one responsible for classic achondroplasia and one responsible for hypochondroplasia. Homozygosity for the achondroplasia gene produces a lethal skeletal dysplasia; homozygosity for hypochondroplasia has not been described. We report here a child considered to be a genetic compound for the achondroplasia and hypochondroplasia alleles.
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A wide range and diversity of phenotype produced by allelic series have been demonstrated: (1) in experimental species such as the mouse in which controlled matings permit reasonable proof of allelism and (2) in man for loci such as those for the polypeptide chains of the haemoglobins where the chemistry substitutes for controlled matings in providing this proof. Genes known to be allelic because they determine structural variants of the beta haemoglobin chain produce phenotypes as disparate as cyanosis (eg, Hb MSaskatoons etc), polycythaemia (eg, Hb Chesapeake) and anaemia, either persistent with painful crises (eg, Hb S) or intermittent, druginduced (eg, Hb Zurich). The production of very different phenotypes by allelic genes seems to be illustrated further by those disorders in which functional deficiency of the same enzyme is demonstrable. (The validity of this type of evidence for allelism is examined elsewhere [McKusick, 1973] .) A dramatic example is provided by the Hurler and Scheie syndromes which were previously thought to be quite separate and distinct mucopolysaccharidoses and certainly are strikingly different clinically.
The fact that both have deficiency of x-L-iduronidase suggests that each is due to homozygosity for an allele at the same locus (McKusick et al, 1972a and b) .
Further phenotypic diversity is provided by genetic compounds-the condition when two different rare mutant alleles are present. Among the Received 20 November 1972. Supported by a Genetics Center Grant from the NIH (GM 19489) and by a grant from the National Foundation-March of Dimes. (Weatherall and Clegg, 1972 (Walker et al, 1971 ;^.-^-: Quite a different matter, however, is homozygous achondroplasia (Hall et al, 1969) , which has now been rather frequently observed because of the tendency of achondroplasts to marry each other. Neonatal death is invariable in these cases, it seems. Neurological difficulties from progressive hydrocephalus, and respiratory difficulties from restricted thoracic cage and perhaps abnormality of the tracheobronchial cartilages, are incompatible with survival of more than a few weeks.
Here we describe a 'new' skeletal phenotype which occurred in the offspring of a father with achondroplasia and a mother with hypochondroplasia. Early development and childhood were normal. As an adult, obesity and hypertension have been longstanding problems. During the past year (1972) he has experienced increasing problems with paresthesias, weakness, and pain in his legs when walking. These symptoms are relieved by resting in a squatting position. In the past few months after walking 40-50 yards he develops a flapping gait. This also resolves with resting.
In 1972 his height was 137 cm and his weight 68 kg. He exhibited the typical features of achondroplasia: frontal bossing, mid-facial hypoplasia, lumbar lordosis, rhizomelic dwarfism, trident sign of the fingers, tibial bowing, and limitation of extension at the elbow (Fig. 1) . A neurological evaluation has not been possible as yet.
The radiological features are typical of achondroplasia. Examination (1972) showed her height to be 132 cm (pubis-heel 54 cm) and weight 33 kg (see Fig. 2a-2c ).
Frontal bossing and hypoplasia of the mid-face with flat nasal bridge were present but minimal (see Fig. 2d, 2e) . At the elbows pronation and extension were somewhat limited. The fingers lay in parallel with no suggestion of trident hand (see Fig. 2g, 2h ). The normal dorsal kyphosis was almost completely lacking. The legs were short but straight. No neurological symptoms or objective deficits were elicited. The radiological features are typical of relatively severe hypochondroplasia and different from those of achondroplasia (see Fig. 2f, 2h, and 21 ). The radiographic differences from the husband are not accounted for by the sex difference (see Hall et al, 1969 for radiographicfindings inaman and wife, both achondroplastic). During the first year numerous hospitalizations were necessitated by febrile respiratory illnesses. A ventriculogram, done at the age of 2 months because of large head (circumference 42 cm), showed normal pressure and mild dilatation of the ventricles. Both gas and positive contrast (Iophendylate*) were used for the ventriculogram, which was followed by an inflammatory response. Serial studies aimed at following the resolution of this inflammatory reaction were complicated by one episode of respiratory arrest with aspiration pneumonia and by subdural effusions, which resolved with repeated taps. Seizures beginning at age 4 months were controlled with dilantin and phenobarbital.
By July 1971 her head circumference was 46 cm. She was described as a floppy infant with hyperactive reflexes. Although ventricular pressure and size were unchanged, a right ventriculojugular shunt was performed.
In March 1972 (age 15 months) examination showed head circumference 45 cm, weight [5] [6] [7] [8] The odontoid process is seen to be short. e and f: the small size of the thorax causes the heart to appear large. The shortness of the ribs is shown especially well on the lateral radiograph. g: the lumbar spine shows wide intervertebral discs, small vertebral bodies, and extremely short pedicles. h and i: the iliac wings are square and the iliac bodies very small, with consequent narrowing of the greater sciatic notches. Although only poorly seen, the spinal canal is markedly narrowed. j: the spine and pelvic changes are especially well shown on another examination. k: the bones of the arm are bowed and unusually short. 1, m, and n: in both their photographic and radiological features, the hands are a caricature of those of the child with ordinary heterozygous achondroplasia. Note especially the extreme shortening of the phalanges. o: the bones of the legs are shorter than usual in achondroplasia. (All radiographs except Fig. 3 In none of these pairs was there any suggestion of interaction of the dominant genes concerned. There was, therefore, no evidence of allelism according to the model of the 'interacting' and 'noninteracting' thalassaemias. Indeed, achondroplasia and vitamin-D-resistant rickets are necessarily non-allelic, since they are autosomal and X-linked, respectively.
